INTRODUCTION
============

Basal cell carcinoma (BCC) is the most common form of skin cancer with multifactorial causes. Ultraviolet radiation exposure and genetic predisposition are known to be the most significant etiological factors along with other factors including Fitzpatrick skin types I and II, increasing age, male sex, arsenic and dry ice exposure and a high dietary fat intake \[[@B1][@B2]\]. Multiple BCCs are often related to heredofamilial conditions like nevoid BCC syndrome (Gorlin syndrome), Rombo syndrome, Bazex syndrome, and unilateral basal cell nevus syndrome \[[@B3][@B4]\]. BCC comprising several lesions is not uncommon, but nonsyndromic multiple BCCs with parotid invasion are rare entities. We present two cases of multiple sporadic, nonsyndromic BCCs, and one of these cases is a unique case of parotid invasion associated purely with actinic keratosis.

CASE REPORT
===========

In Case 1, a 79-year-old Korean female patient with Fitzpatrick skin type III visited our institution with a complaint of multiple, variable sized skin lesions with itching sensation on the face and the left hand. The lesions were located on bilateral posterior auricular areas, forehead, right cheek, left temple and left hand, and they could be classified into nodular, superficial, pigmented and morphoeic variants and had gradually increased in size over approximately 10 years ([Fig. 1](#F1){ref-type="fig"}). The patient had previously received surgical excision for BCC on the right posterior auricular area at another hospital 7 years ago. Also 1 year ago, she had received surgical excision for a single BCC lesion on the lower lip. The patient was engaged in agriculture and was constantly exposed to direct sunlight for most of her lifetime. She denied any family history of skin cancer, past history of cryotherapy or radiotherapy, exposure to chemical substances including arsenic, dry ice, and she showed no regional lymphadenopathy. The whole body bone scan for systemic metastases revealed no distant metastasis and punch biopsies depicted findings consistent with Bowenoid actinic keratosis. The lesion in the right posterior auricular area was particularly large in size and magnetic resonance imaging scan showed that it was in direct contact with the parotid gland ([Fig. 2](#F2){ref-type="fig"}). All tumors were completely removed with Mohs micrographic surgery (MMS), except for the lesion in the right posterior auricular area, for which wide excision with partial parotidectomy using a fasciocutaneous advancement flap was employed ([Fig. 3](#F3){ref-type="fig"}), as BCCs located in the periauricular embryonic fusion planes have an increased risk of metastasis \[[@B5]\]. The pathologic results showed lesions consistent with BCC and some lesions consistent with actinic keratosis. Strands of BCC are directly adhered to the parotid gland, and extend to the parotid tissue located at the left bottom of the photograph ([Fig. 4](#F4){ref-type="fig"}). In cases of recurrence of BCC in pre-auricular or postauricular skin, it is very likely that the lesion has invaded the parotid gland \[[@B6]\]. To make diagnostic confirm for parotid invasion, the patient was consulted by the specialists of multidisciplinary care system and clinically confirmed as parotid invasion of BCC. After 8 months, the patient complained of skin lesions in bilateral temporal areas and left cheek area. Surgical excision of the lesions was performed to obtain negative margins, and the biopsy results were squamous cell carcinoma in situ and actinic keratosis. During the 18-month follow-up period, there were no complications or recurrences.

In Case 2, a 43-year-old Korean woman visited our institution with a complaint of multiple, variable sized skin lesions with itching sensation on the face, scalp, right chest, abdomen and right leg ([Fig. 5](#F5){ref-type="fig"}). The lesions could be classified into nodular, superficial, pigmented and morphoeic variants. She denied any family history of skin cancer, past history of cryotherapy or radiotherapy, exposure to chemical substances including arsenic, dry ice, and she showed no regional lymphadenopathy. All tumors were completely removed with MMS, in which wide excision using a fasciocutaneous advancement flap, split-thickness skin graft, and a local flap were employed. All lesions were completely resected by MMS and wide excision, and they were covered with a fasciocutaneous advancement flap and a split-thickness skin graft. Pathologic evaluation confirmed the diagnosis of BCC. Only the abdominal lesion was classified as Stage II, and other lesions were classified as Stage I.

DISCUSSION
==========

BCC is the most common human cancer that usually occurs as a single lesion, mostly on the face and neck. Multiple BCCs are not uncommon as there is a 36%--50% increased risk of development of additional BCCs after the first lesion within 5 years \[[@B7]\]. The literature is quite variable with respect to the recurrence rates of these tumors, and it reports recurrence rates between 10% and 67%. Recurrence rates between 5% and 14% are evident when tumors are completely excised \[[@B8]\].

The most significant risk factor involved in the pathogenesis is ultraviolet light which triggers mutations in tumor suppressor genes \[[@B1]\]. Other factors include exposure to ionizing radiation, arsenic, and polyaromatic hydrocarbons, which appear to be involved in mutations of regulatory genes and alterations in immune surveillance. Increasing age, fair skin types I and II, male sex, immunosuppression, and arsenic exposure are the other established risk factors. Inherited conditions such as the nevoid BCC syndrome (Gorlin syndrome), Rombo syndrome, unilateral basal cell nevus syndrome, Bazex syndrome are common inherited conditions with multiple BCC manifestations \[[@B1][@B2]\]. The occurrence of multiple BCCs has been reported in many literatures, but our cases were quite different from these cases. History and clinical examination were not consistent with Gorlin syndrome. Nonsyndromic, but hereditary multiple BCCs have been reported in literatures, but they were ruled out based on the negative family history \[[@B9]\]. There was no history of exposure to arsenic, irradiation, dry ice and no evidence of keratoacanthoma or xeroderma pigmentosum \[[@B10][@B11]\]. Cytochrome P450 (CYP2D6) genotypes and Glutathione S transferase (GSTM1 and GSTT1) are included with a multiple presentation phenotypes of BCC and have been introduced in the literature \[[@B12]\]. However, considering the financial status of the patients, we decided not to perform Polymerase chain reaction (PCR) assay to rule out this genotype. Moreover, the treatment plan would not be affected by the PCR result. Hence, we categorized our cases as nonsyndromic and nonhereditary type of multiple basal cell carcinomas worth mentioning.

Furthermore, Case 1 showed parotid invasion of the cancer, which is found in only 1% to 1.5% of all cutaneous cancers of the head and neck \[[@B13]\]. Christensen et al. \[[@B6]\] reviewed treatment and outcomes of patients with BCC involving the parotid gland by direct infiltration, and they emphasized that recurrent BCC involving the parotid gland through direct infiltration has a high rate of future recurrence, and adjuvant treatment may be required. Our patient had previously received surgical removal of BCC in the right posterior auricular area, and medical reports showed that the lesion was small in size without parotid invasion. However, direct extension to the parotid gland may not have been detected and this could have possibly caused recurrence of cancer as adjuvant therapy was not administered. MMS or wide local excision (WLE) with intraoperative margin control is accepted as a reasonable first-line treatment for primary BCC involving the parotid gland \[[@B6]\]. Thus, we performed WLE with partial parotidectomy along with intraoperative histological assessment of surgical margins of the tumor in the right posterior auricular area and MMS for other tumors. The treatment guidelines published by the British Association of Dermatologists and the American Academy of Dermatology aim for eradication of the tumor with an acceptable cosmetic outcome for the patient. Surgical excision with intraoperative margin assessment is considered to have the lowest overall failure rate in BCC treatment. Nonsurgical techniques such as cryosurgery, radiation therapy, photodynamic therapy, and curettage do not allow histological confirmation of tumor clearance and they are usually used to treat low-risk tumors, although radiation therapy plays an important role in the management of high-risk BCC \[[@B14]\].

Recently, it has been discovered that the Hedgehog pathway has an important role in the pathogenesis of BCC. Most BCCs have mutations in the gene that is responsible for the signaling pathway, called Hedgehog. The Hedgehog pathway is crucial for the development of the embryo and fetus, and it plays an important role in some adult cells. However, this pathway may be overexpressed in BCC cells, and targeted drugs have been developed. Vismodegib has recently been approved by the US Food and Drug Administration in patients with advanced BCC \[[@B15]\]. Cowey \[[@B15]\] stated that the use of Vismodegib should be considered in patients with locally advanced or metastatic BCC which has recurred despite two or more surgical resections or when there are too many lesions to be resected. Our patients did not fulfill the criteria, but we can consider using Vismodegib when we experience a recurrent case or an unresectable case of BCC.

BCC is rarely metastatic, but it can lead to severe disfiguration or destruction. It is important to diagnose and treat BCC at an early stage. We encountered two cases of nonsyndromic and nonhereditary type of multiple BCCs, and one of these cases is a very rare case with parotid invasion. MMS or WLE with intraoperative margin assessment is recommended as first-line treatment in cases of multiple BCCs. Also, the same approach can be applied to lesions with parotid invasion. If surgical resection is not feasible, pharmacological treatment may be considered.
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![Case 1. Preoperative photography shows that the lesions (red circles) were located on (A) forehead, (B) left temple (C, D, E) posterior auricular areas, (D) right cheek, and (F) left hand.](acfs-18-191-g001){#F1}

![Case 1. (A, B) Facial magnetic resonance imaging showing that the right posterior auricular basal cell carcinoma (red arrows) was in direct contact with the parotid gland.](acfs-18-191-g002){#F2}

![Case 1. (A) Immediate postoperative clinical photograph. (B) A 7-month follow-up photograph.](acfs-18-191-g003){#F3}

![Case 1. Strands of basal cell carcinoma (BCC) are directly adhered to the parotid gland, and extend to the parotid tissue located at the left bottom of the photograph (H&E, ×20).](acfs-18-191-g004){#F4}

![Case 2. Preoperative photography shows that the lesions were located on the (A) face (red circle), (B) scalp (yellow circle), and (C, D) abdomen.](acfs-18-191-g005){#F5}
